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(54) INK-JET HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To stably perform the 
supply of ink into a liquid chamber without being 
dispersed at every channel by preventing bubbles from 
being generated in the flow path of ink. 
SOLUTION: This ink-jet head is equipped with the upper 
plate 10 in which liquid chambers, manifolds 24 and ink 
supply ports 15 are formed, a vibration plate for pressing 
the liquid chamber, piezoelectric elements 5 for pressing 
the vibration plate, a pedestal 3 fixing the piezoelectric 
elements 5 and a nozzle plate 1 for discharging ink 
droplets by receiving ink pressure of the liquid chamber. 
In this case, the manifold 24 is divided into at least 2 to 
prevent bubbles from being generated in the manifold 24 
and to stably supply ink between the liquid chambers. 

Ink supply ports 15 are provided in each manifold 24. Further, the manifolds 24 are formed 
into a streamlined shape and a plurality of ribs 14 are provided. Slits 12 are provided on the 
manifolds 24 side of the liquid chamber. 
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NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the ink jet arm head which 

makes an ink drop adhere alternatively on image recording data medium. 

[0002] 

[Description of the Prior Art] Make the piezoelectric device prepared in the liquid room side expand and 
contract as an ink jet arm head, an ink drop is made to breathe out from a nozzle hole with the pressure 
of the ink at that time, and it is made to record. 
[0003] 

[Problem(s) to be Solved by the Invention] In an ink jet arm head, it is desirable for the pressure of ink 
to be manageable in all time amount and locations, such as the time of a drive and un-driving and the 
liquid interior of a room, and inside of a manifold. However, if the liquid room is open for free passage 
through a manifold, in case ink will be drawn in a liquid room through a manifold from an ink feed 
hopper, if passage resistance of ink changes with channels, the large place of passage resistance will 
draw ink and it will become easy to draw ****** and a small place. Therefore, a difference arises in the 
ink serviceability to a liquid room, and the problem that dispersion arises is in the speed and the path of 
a drop at the time of driving an arm head and making ink breathe out. Moreover, since the air bubbles 
cannot absorb a pressure, and cannot distribute and flight speed of an ink drop required for printing 
cannot be obtained when impressing a driving signal to a piezoelectric device, sagging a diaphragm and 
making a liquid room generate a pressure if air bubbles are the liquid interior of a room and in a 
manifold, as for the liquid interior of a room or the inside of a manifold, always being filled with ink is 
desirable. However, if the channel in arbitration is driven, the negative pressure of the non-driving 
channel which caused drawing in of ink to the drive channel, and adjoined it through the manifold from 
the non-driving channel which adjoins the channel will become high. And when this negative pressure 
becomes higher than the meniscus proof stress of the nozzle orifice currently supported with the surface 
tension of ink, a meniscus retreats and there is a problem of involving in air bubbles. Moreover, when 
pouring in ink into a manifold, since ink permeates along a wall surface with surface tension, it encloses 
the air in a manifold and has the problem that air bubbles remain. Then, it is in the purpose of this 
invention offering the ink jet arm head by which controlled the above problems and the property was 
stabilized. 
[0004] 

[Means for Solving the Problem] It was made structure of an ink jet arm head which divides a manifold 
or more into two in order to solve the above-mentioned technical problem, arranges an ink feed hopper 
in each manifold, and uses from an ink feed hopper to a liquid room as a streamline shape about each 
manifold, arranges a slit in a liquid room by the side of a manifold, and has two or more ribs in a 
manifold. 
[0005] 

[Embodiment of the Invention] Drawing 1 is the perspective diagram of the ink jet arm head of the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje 1/22/2004 



Page 2 of 3 



example by this invention. Two or more nozzle orifices 2 which were penetrated and have been opened 
in the nozzle plate 1 with a press etc. are formed in the longitudinal direction of a nozzle plate at equal 
intervals. Hydrophilic processing is performed to the field which counters the field where a water- 
repellent finish is given to the whole surface with the nozzle orifice of a nozzle plate 1, and it was given 
a water-repellent finish, and the inside of a nozzle orifice. The pedestal 3 is formed by the concave rigid 
member, and the common electrode layer 4 is formed in the hollow portion. The electrode layers 6 and 7 
by which opposite arrangement was carried out, respectively are formed, one electrode layer 6 and the 
common electrode layer 4 of a pedestal are electrically joined with electroconductive glue etc., and the 
piezoelectric device 5 is arranged in the pitch of a nozzle orifice. After this piezoelectric device 5 joins 
electrically a piezoelectric-device board with two electrode layers by which opposite arrangement was 
carried out, respectively to a pedestal with electroconductive glue etc. and is fixed, it consists of 
separating in the pitch of a nozzle orifice by a wire saw etc. 

[0006] It is formed in the diaphragm 8 so that two or more electrode patterns 9 may correspond to a 
piezoelectric device 5. Another electrode layer 7 of a piezoelectric device is electrically joined to this 
electrode pattern 9 with electroconductive glue etc., and the edge portion of a pedestal 3 and the edge 
portion in which the electrode pattern 9 of a diaphragm is not formed are being fixed with adhesives etc. 
the common slot 13 which was open for free passage with two or more slots 11 and the end of each slot 
so that it might correspond to a piezoelectric device at the whole surface of a superior lamella 10 — ink 
passage - ** - the ink feed hopper 15 which supplies the ink from the cartridge which carried out and 
was prepared in the whole surface of a common slot is formed. As a slot is besides covered to a board, 
said diaphragm 8 is being fixed with adhesives etc. in the field which counters the field currently fixed 
to the pedestal. Two or more slots 1 1 and common slots 13 which were established in the superior- 
lamella 10 are covered and sealed with a diaphragm 8, and serve as the liquid room 23 and a manifold 
24, respectively. This manifold 24 and the liquid room 23 are filled with ink, and serve as ink passage. 
Moreover, about this manifold, in case ink is supplied to a liquid room, the distance from the ink feed 
hopper 15 to a liquid room serves as passage resistance of ink. Therefore, since the manifold 24 was 
divided into two in this example and the ink feed hopper 1 5 is formed in each, the difference of the 
distance from an ink feed hopper to a liquid room is reduced about each liquid room. Moreover, since 
this manifold serves as ink passage as described above, it must be filled with ink. However, as shown in 
drawing 2 a, b, and c, in case ink is poured in, with surface tension, an influx is quicker than the ink 20 
in which the ink 19 which is in contact with the manifold surface is not in contact with the manifold 
surface, and ink 19 flows into a liquid room previously. Therefore, the air 25 inserted into the ink 20 to 
which it comes later, and the ink 19 which flowed into the liquid room previously will remain. In order 
to prevent this, as shown in drawing 3 -a, and b and c, in the example, two or more ribs 19 are provided 
in the manifold. Since the surface area of a manifold increases with this rib, the ink 19 which touches the 
manifold surface increases in number, and since the ink 20 which is not in contact with the manifold 
surface decreases in number, residual air bubbles are controlled. 

[0007] Moreover, if an angle etc. is in a manifold configuration in case ink is poured in from the ink 
feed hopper 15 to a manifold 13, the flow of ink will involve in turbulence and air bubbles, without 
going smoothly. For this reason, in the example, in order to prevent this, as shown in drawing 2 and 3, 
by using the manifold configuration from an ink feed hopper to a liquid room as a streamline shape 26, 
the flow of ink was smoothed and generating of air bubbles is inhibited. Moreover, this manifold 13 is 
open for free passage with two or more liquid rooms 1 1, as described above. Therefore, when a certain 
channel is driven, as shown in drawing 4 -a, and b, c and d, supply of ink in a liquid room will not be 
performed only from a manifold, but it will be carried out also from the ink of the liquid interior of a 
room which adjoined through the manifold. If the drive channel is increased, the amount of drawing in 
of this of the ink from a non-driving channel also increases. And if it becomes higher than meniscus 
proof stress as the negative pressure of the liquid interior of a room of a non-driving channel becomes 
high and it mentioned above, when the amount of drawing in increased, a meniscus will retreat, and air 
bubbles will be involved in from a nozzle orifice. Therefore, the slit 12 was formed in the manifold side 
of the liquid room 23 like drawing 5 , and drawing in of the ink of adjacent channels is prevented. It 
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positions so that a nozzle orifice may correspond to what returned to drawing 1 again, carried out the 
laminating of such a superior lamella, and a pedestal, a piezoelectric device and a diaphragm, and was 
made into one with a liquid room in the field which carried out hydrophilic processing of the nozzle 
plate, and it is fixed with adhesives etc., and an ink jet arm head is constituted. If the driving signal of 
the direction which lengthens this is impressed, the piezoelectric device 5 electrically joined to the 
electrode pattern 9 and the common electrode 4 can sag a diaphragm, can pressurize the ink in the liquid 
room 23, and can make ink inject from a nozzle orifice 2 in such an ink jet arm head. 
[0008] 

[Effect of the Invention] According to this invention, a manifold can be divided or more into two and 
dispersion in the passage length from the ink feed hopper for every channel to a liquid room can be 
reduced by arranging an ink feed hopper in each manifold. And it is effective in reducing the amount of 
drawing in of the ink which minded the manifold from the non-driving channel which adjoined the 
channel when the channel of arbitration was driven, and reducing a meniscus back space by arranging a 
slit in the liquid room by the side of a manifold. Moreover, from an ink feed hopper to a liquid room is 
used as a streamline shape about each manifold, and since ink is smoothly supplied with sufficient 
balance by arranging two or more ribs, there is an effect which prevents generating of air bubbles. 
Therefore, reduction of passage resistance and the effect on the ink regurgitation by air bubbles can be 
reduced, and the management efficiency of the ink pressure by the piezoelectric device is increased. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h OW s the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective diagram of a basing-on this invention ink jet arm head. 

[Drawing 21 It is drawing showing the example by this invention. 

[Drawing 31 It is drawing showing the example by this invention. 

[Drawing 4] It is drawing showing the example by this invention. 

[Drawing 51 It is drawing showing the example by this invention. 

[Description of Notations] 

1 Nozzle Plate 

2 Nozzle Orifice 

3 Pedestal 

4 Common Electrode Layer 

5 Piezoelectric Device 

6 Electrode Layer 

7 Electrode Layer 

8 Diaphragm 

9 Electrode Pattern 

1 0 Superior Lamella 

11 Slot 

12 Slit 

13 Common Slot 

14 Rib 

15 Ink Feed Hopper 

16 Meniscus 

17 Ink Drop 

1 8 Elementary-Stream Portion of Manifold 

19 Ink Which Touches Manifold Surface 

20 Ink Which Does Not Touch Manifold Surface 

2 1 Residual Air Bubbles by the side of Nozzle 

22 Residual Air Bubbles in Manifold 

23 Liquid Room 

24 Manifold 
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CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet arm head characterized by forming two or more liquid rooms on the same field, and 
for a nozzle orifice being in the end, dividing a manifold or more into two in an ink jet printer which 
carries out the regurgitation of the ink drop to a nozzle orifice from a nozzle orifice through a liquid 
room from a manifold by which opposite arrangement was carried out, and arranging an ink feed hopper 
in each. 

[Claim 2] An ink jet arm head according to claim 1 characterized by using from an ink feed hopper to a 
liquid room as a streamline shape. 

[Claim 3] An ink jet arm head according to claim 1 characterized by allotting a slit to ****** by the side 
of a manifold. 

[Claim 4] An ink jet arm head according to claim 1 characterized by arranging two or more ribs m a 
manifold. 
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DRAWINGS 




[Drawing 21 
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[Drawing 3] 
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